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PREFACE  TO  FIRST  EDITION. 

The  question  of  standardising  Screw  Threads  and  Limit 
Gauges  was  fust  discussed  by  the  Main  Committee  at  their  meeting 
held  on  October  23rd,  1902,  when  it  was  decided  to  obtain  the 
opinions  of  the  various  Sectional  Committees  as  to  the  advisability 
of  forming  a  Committee  to  deal  with  these  subjects. 

The  opinions  of  the  various  Sectional  Committees  being 
favourable,  the  Committee  on  Screw  Threads  and  Limit  Gauges 
was  appointed  at  a  meeting  of  the  Main  Committee  held  on 
February   13th,  1903. 

The  first  meeting  of  this  Committee  was  held  on   March    nth,  • 
1903. 

At  the  second  meeting  of  this  Committee,  held  on  April  21st, 
1903,  attention  was  drawn  to  the  necessity  for  the  standardisation 
of  Pipe  Threads  for  Iron  or  Steel  Pipes  and  Tubes,  and 
Mr.  j.  G.  Stewart  and  Mr.  A.  W.  Hutton,  the  representatives  of 
the  British  Tube  Association,  were  asked  to  submit  a  draft  Report 
on  this  subject  for  the  consideration  of  the  Committee. 

The  draft  Report  was  submitted  and  received  certain  modi- 
fications and  additions.  The  Committee  on  Screw  Threads  and 
Limit  Gauges  adopted  the  Report  in  its  present  form  at  their 
twenty  second  meeting  held  on  March  2nd,   1905. 

'Phe  thanks  of  the  Committee  are  due  to  Mr.  J.  G.  Stewart 
and  Mr.  A.  W.  Hutton  for  the  assistance  rendered  by  them  in 
drawing  ui)  the  preliminary  Report,  and  to  Dr.  R.  T.  Glazebrook 
and  Mr.  R.  Matthews  for  aiding  in  the  preparation  of  the  present 
Report. 

This  Report  was  appro\ed  by  the  Main  Committee  at  their 
meeting  on   March   23rd,    1905. 

H.  F.   DONALDSON, 

Cliairnian  cf  the.  Sectional  Cominittee  on 
Screw  Threads  and  Limit  Gatii^es. 

PREFACE  TO  SECOND  EDITION. 

The  following  are  the  principal  revisions  embodied  in  the 
first  revised  issue  of  this  Report. 

The  Clauses  dealing  with  the  gauging  of  the  Phreads  on  pipe 
ends  and  in  couplers  have  been  materially  enlarged,  and  the 
employment  of  coned  gauges  for  gauging  the  taper  screws  on  pipe 
ends  and  irf  couplers  has  been  dealt  with. 

Further  recommendations  are  made  with  respect  to  the  position 
of  the  gauge  diameter,  which  it  is  hoped  will  lead  to  greater 
accuracy  in  the  cutting  of  the  threads  on  pipe  ends. 

The  Report  in  its  present  form  was  approved  by  the  Main 
Committee  at  their  meeting  on  October  27th,   1909. 

H.   F.  DONALDSON, 

Chairman  of  the  Sectional  Committee  on 
Screw   Threads  ayid  Litnit  Gauges. 
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DEFINITIONS. 


Gmigc  Dinmetcr. — Tlic  (Jauge  Diameter  i.s  the  full  diameter  of 
the  Standard  Male  Parallel  Screw  Gauge  which  the  Parallel  Coupler,   10 
to  be  used  with  a  pipe  of  that  .size,  is  required  to  fit. 

The  following  definitions  of  the  elements  of  a  Screw-Thread, 
shewn  in  Figures  \  and  2,  have  been  approved  by  the  (Jommittee 
for  general  use,  and  apply  e;]ually  to  Parallel  Pipe   Fhreads  : — 


Cr«9t 


Fig.  I.  Fig.  2. 

Effective  Diameter  0/  a  Scre7V. — The  Effective  Diameter  of  a 
screw,  having  a  single  thread,  is  the  length  of  a  fine  drawn  through 
the  axis  and  at  right  angles  to  it,  measured  between  the  points  where 
the  line  cuts  the  slopes  of  the  thread.     (Fig.  i.) 

Co?-e  Diameter. — The  Core  Diameter  is  twice  the  minimum 
radius  of  a  screw,  measured  at  right  angles  to  the  axis.     (Fig.  i.) 

NOTi:. — Fioin  Fi^.  i  it  will  be  seen  that  the  ''coir,  diameter'"  of 
tlie  male  thread  is  measured  Ijetweeii  the  roots  of  ihe  thread  ;  it  shoidd 
be  borne  in  mind,  howevfr,  that  tlie  ''•coir  diameter''  of  the  female  thread, 
heinp;  approximately  the  same  dimension,  is  measured  between  the  crests  of 
the  thread. 

Full  Diameter. — The  Full  Diameter  is  twice  the  maximum 
radius  of  a  screw,  measured  at  right  angles  to  the  axis.     (Fig.  i.) 

Crest  —The  Crest  is  the  prominent  part  of  the  thread,  whether 

of  the  male  screw  or  of  the  female  screw.     (Fig.  2.) 


15 


20 


25 
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Root. — The  Root  is  the  bottom  of  the  groove  of  the  thread, 
whether  of  the  male  screw  or  of  the  female  screw.     (Fig.  2.) 

Slope  of  Thread. — The  Slope  of  the  Thread  is  the  straight  part 
of  the  thread  which  connects  the  crest  and  root.     (Fig.  2.) 

Angle    of   Thread. — The  Angle    of   the  Thread   is  the  angle     5 
between  the  slopes,  measured  in  the  axial  plane.     (Fig.  2.) 

Pitch. — The  pitch  is  the  distance  in  inches  measured  along  a 
line  parallel  to  the  axis  of  the  screw  between  the  point  where  it  cuts 
any  thread  of  the  screw  and  the  point  at  which  it  next  meets  the 
corresponding  part  of  the  same  thread.     (Fig.   2.)     The  reciprocal  10 
of  the  pitch  measures  the  number  of  turns  per  inch. 

N.B. — The  Committee  recognise  that  it  is  the  practice  of  the  Tube 
.  Trade  to  make  the  thread  on  the  conical  ends  of  Pipes  at  right  angles  to 
the  surface  of  the  cone,  in  which  case  the  pitch  is  the  projection  on"  to 
the  axis  of  the  Pipe  of  the  distance  between  the  points  defined  above  15 

measured  along  a  line  parallel  to  the  surface  of  the  cone. 


RECOMMENDATIONS. 

Form  of  Thread. 

1.  The  Committee's  enquiries  regarding  Pipe  Threads  have  led 
them  to  the  conclusion  that  the  existing  form  of  VVhitworth  Thread   20 
should  not  be  altered. 

After  very  careful  consideration  as  to  the  advisability  of 
employing  the  60°  angle  Thread  on  Iron  or  Steel  Tubes  and 
Couplers,  the  Committee  have  come  to  the  conclusion  that  the 
arguments  brought  forward  in  favour  of  this  form  of  thread  have  25 
been  insufficient  to  justify  thern  in  recommending  its  adoption  for 
this  class  of  work.  It  is  therefore  recommended  that  the  Whit- 
worth  form  of  thread  be  adopted  on  all  Pipe  Threads  for  Iron  or 
Steel  Tubes  manufactured  in  accordance  with  the  Table   in  this 

Report. 

Definition  of  Whitworth  Thread. 

2.  In  the  Whitworth  Form  of  Thread  the  angle  between  the 
slopes,  measured  in  the  axial  plane,  is  55°  ;  the  threads  are  rounded 
equally  at  crests  and  roots,  leaving  a  depth  of  thread  approximately 
equal  to  o'64  times  the  pitch.  ^^ 

For  simplicity  the  depth  so  derived   has  been  approximated  in 

the  Table  (page  14),  and  the  depths  there  given  are  to  be  regarded 

as  the  Standard  Depths. 

Threads. 

3.  All  Threads  for  Iron  or  Steel  Pipes  and  Tubes,  purporting  to  40 
be  of  British  Standard  Dimensions,  shall  have  the  Gauge  Diameters, 
Core  Diameters  and  Number  of  Threads  per  inch  given  in  the  Table 
accompanying  this  Report  (page  14),  and  all  Threads  of  Class  I. 
(see  Clause  6)  shall  have  correct  positions  of  Gauge  Diameters  as 
defined  in  Columns  9,   10  and  11  of  that  Table.  ^S 


30 
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Tubes. 

4.  The  Committee  recommend   the  adoption  of  the  nominal 
sizes  of  bores  for  Iron  or  Steel  Tubes  contained  in  the  first  column 
of  the  'liable.     All  Iron  or  Steel  Tubes,  purporting  to  be  of  British 
Standard     Dimensions,     shall     have     approximately     the     Outside     5 
Diameters  given  in  Column  2  of  the  Table. 

Couplers  and  Fittings. 

5.  Couplers  and  Fittings  for  the  Tubes  shall  be  manufactured 
to  the  gauge  diameter,  form  and  length  of  thread  recommended  by 
the  Committee,  and  each  Coupler  or  Fitting  shall  i^e  capable  of  10 
being  screwed  by  hand  on  to  the  Standard  Male  Screw  Shop  Gauge, 
and  when  screwed  thereon  shall  have  no  perceptible  shake  :  the 
recommendations  made  with  regard  to  ihe  threads  in  Couplers  shall 
apply  equally  to  elbows,  tees,  fourways,  valve  chambers,  etc. 

Taper  and  Parallel  Screwed  Connections.  15 

6.  Two  classes  of  Screwed  Connections  between  Tubes  and 
Couplers  are  recognised  by  the  Committee,  viz.  :  — 

Clas3  I.      The  Taper  Screw. 
Class  II.    The  Parallel  Screw. 

Taper  Screvrs.  on 

7.  In  Class  I.  the  Screw  at  the  Pipe-end  shall  be  conical,  being 
coned  one-sixteenth  of  an  inch  {^^  in.)  measured  on  the  diameter 
per  inch  of  length. 

The  screw  in  the  Coupler  may  be  either  parallel  or  conical,  as 
required;  in  the  latter  case  special  conical  gauges  (see  fig.  5,  p.  12)   26 
will  be  necessary.     The  common  form  of  Coupler  has   a    parallel 
thread  and  is  screwed  on  to  a  conical  pipe-end  ;  conical  Couplers 
are  sometimes  employed  where  exceptionally  good  fits  are  required. 

Length  of  Thread  in  Coupler. 

8.  In  order  to  ensure  that  the  Pipe-ends  shall  not  butt  against    30 
each  other  within  the  Coupler,  and  that  a  sufficient  length  of  Thread 

is  comprised  in  each  joint,  the  Committee  recommend  : — 

{a)  That  the  length  of  Thread  within  the  Couplers  shall  be 
not  less  than  twice  the  length  of  Thread  on  the  Pipe-ends, 
i.e.,  not  less  than  the  values  given  in  the  Table  (Column  8).  35 

(J))  That  the  length  of  Thread  within  the  screwed  portion 
at  the  end  of  any  fitting  (other  than  flanges)  shall  be  not  less 
than  the  minimum  length  of  Thread  on  the  corresponding 
Pipe-end  (Column  7). 

Length  of  Thread  on  Pipe-End.  4Q 

9.  The  length  of  Thread  on  the  Pipe-end  in  Class  I.  and 
Class  II.  shall  be  in  accordance  with  the  values  given  in  Column  7 
of  the  Table  on  page  14. 
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The  figures  given  in  Column  7  of  the  Table  can  be  obtained 
approximately  by  the  formula  : — 

L=  iT^^  -k  ill- 
where  L  =  Length  of  Thread  in  inches  on  Pipe-end, 

and  d  =  Nominal  Bore  of  Pipe  in  inches.  ^ 

Parallel   Screws. 

10.  In  Class  II.  the  Screws  at  the  Pipe-end  and  in  the  Coupler 
shall  both  be  parallel  to  the  axis  of  the  Pipe  throughout  the  whole 
length  of  the  thread. 

standard  Tubes  and  Pipe  Threads.  ]^q 

11.  The  Committee  recommend  that  all  Iron  and  Steel  Pipes 
and  i'ubes  made  in  accordance  with  the  sizes  in  the  accompanying 
Table  be  known  as  '^British  Standaf.!  Iron  or  Steel  Pipes  and 
/  ubes,"  and  the  Screws  on  the  Pipes  and  Tubes  and  in  the  Couplers 

a>  '■'British  Standard  Pipe   Threads  for  Ir^.n    or    Steel   Pipes  and  15 
Tubes:'  {B.S.P.). 

Brass,  Copper,  and  Thin  Tubes. 

12.  Although  this  Report  purports  to  deal  only  with  Iron  and 
Steel  Pipes  and  Tubes,  the  subject  of  Tubes  made  of  Copper, 
Brass,  or  other  material  has  been  considered  and  the  Committee  20 
recommend  that  in  those  cases  where  the  outside  diameters  and 
thicknesses  of  metal  permit  the  Standard  Pipe  Threads  herein 
specified  should  be  adopted   for  such  tubes.     In  the  case  of  tubes 

of  Iron  or  Steel,  Copper,  Brass  or  other  material,  where  the 
diameters  or  thickness  of  metal  will  not  permit  of  the  adoption  of  25 
Standard  Pipe  Threads,  the  Committee  recommend  that,  except  in 
the  case  of  Steel  Conduits  for  Electrical  Wiring  (Report  No.  31), 
the  pitches  of  Threads  adopted  should  be  among  those  specified  in 
Column  6  of  the  Table  on  page  14. 

Gauges.  3q 

13.  The  Committee  have  deposited  a  complete  set  of  Standard 
Male  Screw  Gauges  made  in  accordance  with  the  sizes  specified  in 
the  Table  with  the  National  Physical  Laboratory  for  purposes  of 
reference. 

For  the  purposes  of  manufacture   the   Committee  recommend   35 
the  adoption  of  two   classes   of  Male   and    Female   Screw   Gauges, 
viz.  : — 

Class  A — Reference  Gauges. 
Class  B — Shop  Gauges. 

The  Male  Reference  Gauges  should  be  copies  of  the  Standard   40 
Male  Screw  Gauges  deposited  with  the  National  Physical  Laboratory, 
and  are  intended  for  use  bv  manufacturers  and  others  when  checking 
^heir  own  Shop  Gauges  (Class  B.). 
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The  Male  Reference  Gauges  should  be  verified,  and  their 
accuracy  certified  by  the  National  Physical  Laboratory. 

The  Shop  Gauges,  both  Male  and  Female,  are  for  use  in  the 
shop  to  determine  the  accuracy  of  the  work  itself. 

Position  of  Gauge  Diameter. 

14.  Gauge  Diameter  (  7 aper  Screw,  Class  I.). — In  order  to 
ensure  correct  gauging,  ic  is  necessary  to  define  the  position  of  the 
Gauge  Diameter  on  the  Pipe-end  and  in  the  Coupler.  The  position 
of  the  Gauge  Diameter  on  the  Pipe-end  is  shown  in  Fig.  3  and  is 
defined  by  Columns  9,  10  and  11  of  the  Table  on  page  14,  while 
the  position  of  the  Gauge  Diameter  in  the  Coupler  or  fitting  is  at 
the  outer  end  of  the  thread  either  for  parallel  or  conically  screwed 
couplers  or  fittings. 
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Coned  I  in  16  measured 
on  the  Diameter. 


Fig-  3- 


Position  of 
Gauge  Dia. 
Col.9Tablep.l4 


Coned  I  in  16  measured 
on  the  Diameter, 


E^r  ^CoLil  Table  p.l4 


Col.  10 Table  p.I4 

9L  insr 


Fig.  4- 


Gauging. 

Gauging  the    Fipe-End  {7 aper    Screw,    Class  I.). — For  Shop  15 
purposes  the  Committee  recommend  the  employment  of  a  gauge  of 
the  type  shown  in  Figure  4. 

The  width  of  the  gauge  is  -qL  where  L  is  the  length  of  the 
thread  on  the  Pipe-end  as  given  in  Column  7  of  the  Table  on 
page   14. 

The  distance  apart  of  the  surfaces  A  and  B  for  any  given  size  is 
the  difference  between  the  values  of  the  figures  in  Columns  10  and 
II  of  the  Table  on  page  14,  and  is  approximately  one-third  of  the 
Standard  distance  of  the  gauge  diameter  from  the  end  of  the  Tube 
(Column  9). 

This  Gauge,  having  a  plain  internal  conical  surface,  is  slipped 
over  the  Pipe-end,  and  when  pressed  home  by  hand,  the  Pipe-end 
must  protrude  beyond  the  surface  A  but  not  beyond  the  surface  B 

For  checking  the  accuracy  of  the  pitch  and  form  of  thread  a 
Comb  Gauge  should  be  employed. 


20 


25 
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(        12        ) 

Gauging  the  Pipe-end  {Parallel  Screw,  Class  //.). — 'i'he  Com- 
mittee recommend  that  "Go"  and  "Not  go"  plain  cylindrical  ring 
gauges  should  be  employed  bearing  on  the  full  diameter  of  the 
screw. 

For  checking  the  accuracy  of  the  pitch  and  form  of  thread  a     5 
Comb  Gauge  should  be  employed. 

Gauging  the  Couplers  and  Fittings  {Parallel  Screw,  Class  II.). 
— ^For  gauging  the  gauge-diameter  in  the  Coupler  or  Fitting,  "  Go  " 
and    ''  Not   go "  threaded   gauges    should    be  employed,  having    a 
sufficiently  acute  angle  of  thread  to  bear  only  on  the   roots  of  the    10 
thread  in  the  Coupler. 

Gaugifig  the   Couplers  and  Fittings  {Taper  Screws,   Class  /.). 
— For  gauging  Couplers  and  Fittings  having  Taper  Screws  a  threaded 
plug  gauge  of  the  type  shown    in    Figure   5  should   be   employed 
having  a  sufficiently  acute   angle  of  thread  to  bear  only  on  the  roots   15 
of  the  thread  in  the  Coupler. 
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-Coned  I  in  16. 
measured  on 
the  diameter. 


Fie-  5- 


The  width  of  the  gauge  is  'gL  where  L  is  the  length  given  in 
Column  7  of  the  Table  on  page  14.  The  distance  apart  of  the 
surfaces  C  and  D  is  the  difference  between  the  values  of  the  figures 
in  Columns  10  and  11  of  the  Table,  and  is  approximately  one-third  20 
of  the  Standard  distance  of  the  gauge  diameter  from  the  end  of  the 
Tube  (Column  9).  When  the  gauge  is  screwed  home  by  hand,  the 
surface  C  must  pass  inside  the  Coupler,  while  the  surface  D  must 
remain  outside. 
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NOTES    ON    TABLE    (page    14). 

The  Committee  have  preserved  the  old  Whitworth  Standards 
as  far  as  possible  in  the  simplified  dimensions  for  screwing  sizes  on 
Tubes  up  to  2]  ins.  nominal  bore.  The  Committee  have  been 
guided  in  fixing  the  gauge  diameters  of  the  larger  screwing  sizes  by  5 
the  advantages  of  making  the  Outside  Diameters  of  the  Tubes  even 
quarters  of  inches. 

Columns  i   and  3  of  the  'I'able  give  the  nominal  Bore  of  the 
i'ube  and  the  Full   Diameter  of  the  Screw  in  the  Coupler  for  use 
with  that  Tube.     The  diameter  of  this  Screw  has  been  chosen,  in   10 
all  cases,  so  that  the  Coupler  can  be  screwed  by  hand  on  to  the 
Tube,  leaving  from  4  to  8  threads  exposed. 
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(      14      ) 
TABLE. 

BRITISH     STANDARD     PIPE    THREADS. 

SCHEDULE    OF    SIZES. 
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ins. 
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-0455 
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-21 
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"s 
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14 

% 

IV2 

°.s 

(-3750) 

-44 

•31 

1 

111/32 
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1 

2 
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2 
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2  000 

I's 

214 

•"'s 
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Bs 
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4 
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4-334 

l-'s 

31. 

1 

(1^0000) 

1^17 

-83 

41. 

5 

4-950 

•0580 
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Ps 
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6 
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4 
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for  Automobiles,  Interim  Report 
on  Sizes  of  Single  Row ( 

C.L.   3750    French   Metric  Screw 

Threads  for  Aircraft  Purposes, 
|;itcrim  Report  on         
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